Maternal pregestational BMI is associated with methylation of the PPARGC1A promoter in newborns.
We explored peroxisome proliferator-activated receptor-gamma co-activator 1alpha gene (PPARGC1A), peroxisome proliferator-activated receptor-gamma gene (PPARG), and transcription factor A mitochondrial gene (Tfam) promoter DNA methylation in newborns between both extremes of abnormal fetal growth: Small (SGA) and large for gestational age (LGA) in relation to the mother's characteristics. We further sought for the association of rs9930506 variant at FTO gene and the promoter patterns of DNA methylation in the aforementioned genes, in relation to the offspring's birth weight. In a cross-sectional study, 88 healthy pregnant women and their babies were included. According to the offspring birth weight, there were 57 newborns with appropriate weight for gestational age (AGA), 17 SGA, and 14 LGA. After bisulphite treatment of umbilical cord genomic DNA, a real-time methylation-specific PCR was used to determine the promoter methylation status in selected CpGs. Promoter methylated DNA/unmethylated DNA ratio, expressed as mean +/- s.e., was 0.82 +/- 0.15 (45% of alleles) for PPARGC1A, and 0.0044 +/- 0.0006 (0.4% of alleles) for Tfam. PPARG promoter was almost 100% methylated in all samples. In univariate analysis, there was no association among characteristics of the newborn and gene promoter methylation. None of the maternal features were related with the status of promoter methylation, except for a positive correlation between maternal BMI and PPARGC1A promoter methylation in umbilical cord (Pearson correlation coefficient r = 0.41, P = 0.0007). Finally, FTO rs9930506 AA homozygous in the LGA group showed decreased levels of methylated PPARGC1A in comparison with AG + GG genotypes and AGA and SGA infants. In conclusion, our findings suggest a potential role of promoter PPARGC1A methylation in metabolic programming.